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In order to grasp properly the power generation performances of PEFC (Polymer Electrolyte Fuel Cell) , it is necessary to know the water management data, such as diffusion coefficient of water vapor through MEA (Membrane Electrode Assembly) and GDL (Gas Diffusion Layer), and electro-osmotic coefficient of MEA, and to know power loss data, such as activation and resistance overpotentials. In this study we have measured these data to analyze our experimental results of PEFC power generation tests by our two-dimensional simulation code. These data were adopted in our simulation code.
It is desirable to of develop the simulation code of PEFC power generation performance. By developing the simulation code of PEFC some experiments might be taken place by numerical simulations and could save the developing time and money. Therefore we have made a simulation code as a useful supporting tool of to develop PEFC. Our code considers simultaneously the mass, charge and energy conservation equations, and the equivalent electriccircuit for PEFC (Fig. 1) to get numerical distributions of hydrogen/oxygen concentrations, current density, cell potential, and gas/cell-component temperatures along gas flow. In this study current distributions of PEFC under a wide operating conditions have been calculated and compared with experimental distributions by our segmented electrode cell. The measured distributions under various operating conditions agreed well as shown in Fig. 2 with the calculated ones showing that our code is verified experimentally.
The current distributions shown in Fig. 2 were measured at an operating condition of low dew point temperature, medium O 2 utilization ratio and co-flow type. In this condition the membrane resistance is high at cell entrance due to the dry anode and cathode gases, and at the middle of the cell the membrane is humidified by the generated water, keeping the same resistance along flow direction until the cell outlet. The concentration overpotential through GDL was also estimated by the parallel fine pores model, however the estimated concentration overpotential was very small to be neglected in the power generating performance of PEFC. In order to grasp properly the power generation performances of PEFC (Polymer Electrolyte Fuel Cell), it is necessary to know the water management data, such as diffusion coefficient of water vapor through MEA (Membrane Electrode Assembly) and GDL (Gas Diffusion Layer), and electro-osmotic coefficient of MEA, and power loss data, such as activation and resistance overpotentials. In this study we have measured these data to analyze our experimental results of PEFC power generation tests by our two-dimensional simulation code. Our code solves simultaneously the mass, charge and energy conservation equations, and the equivalent electric-circuit for PEFC to get numerical distributions of hydrogen/oxygen concentrations, cell potential, current density, and gas/cell-component temperatures. The current density distributions calculated by our simulation code were compared with the measured distribution by our segmented electrodes cell. The measured distributions under various operating conditions agreed well with the calculated ones showing that our code is reliable. The concentration overpotential through GDL was also estimated by the parallel fine pores model, but the estimated concentration overpotential was very small and could be neglected in the power generating performance of PEFC. 
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